An exopolysaccharide-producing bacterium, designated strain DRP 35 T , was isolated from the rhizosphere soil of a medicinal herb, Angelica sinensis, at Geumsan in Korea. Cells were Gramstaining-negative, non-motile, catalase-positive and oxidase-negative short rods. The isolate grew aerobically from 15 to 45 6C (optimum 30 6C), pH 3.5-7.0 (optimum pH 5.0) and in the presence of 0-1.0 % (w/v) NaCl. The phylum Acidobacteria constitutes one of the most abundant (~20 % of the total bacterial community) and broadly distributed groups of bacteria in soil ecosystems but is relatively difficult to cultivate and poorly represented in culture (Janssen, 2006) . To date, 12 genera of this phylum have been described: Acidobacterium (Kishimoto et al
The predominant menaquinone was MK-8. Major fatty acids were iso-C 15 : 0 , C 16 : 1 v7c and C 16 : 0 . The polar lipids were phosphatidylethanolamine, unidentified aminophospholipid and unknown phospholipids. On the basis of polyphasic analysis from this study, strain DRP 35 T represents a novel species of the genus Terriglobus for which the name Terriglobus tenax sp. nov. is proposed. The type strain is DRP 35 T (5KACC 16474 T 5NBRC 109677 T ).
The phylum Acidobacteria constitutes one of the most abundant (~20 % of the total bacterial community) and broadly distributed groups of bacteria in soil ecosystems but is relatively difficult to cultivate and poorly represented in culture (Janssen, 2006) . To date, 12 genera of this phylum have been described: Acidobacterium (Kishimoto et al., 1991) , Holophaga (Liesack et al., 1994) , Geothrix (Coates et al., 1999) , Terriglobus (Eichorst et al., 2007) , Edaphobacter (Koch et al., 2008) , Acanthopleuribacter (Fukunaga et al., 2008) , Bryocella , Granulicella (Pankratov & Dedysh, 2010) , Bryobacter (Kulichevskaya et al., 2010) , Telmatobacter (Pankratov et al., 2012) , Acidicapsa (Kulichevskaya et al., 2012) and Thermoanaerobaculum (Losey et al., 2013) . At the time of writing, the genus Terriglobus, belonging to subdivision 1 of the class Acidobacteria, comprised two recognized species (Parte, 2013) , T. roseus (Eichorst et al., 2007) and T. saanensis (Männistö et al., 2011) .
Members of the genus
Terriglobus are Gram-staining-negative, plump, short rods and moderate acidophiles. They produce an extracellular matrix, which apparently facilitates cell flocculation in liquid medium, and contain iso-C 15 : 0 and C 16 : 1 v7c as dominant fatty acids (Eichorst et al., 2007; Sinninghe Damsté et al., 2011) .
Strain DRP 35 T was isolated from the rhizosphere of Angelica sinensis at Geumsan in Korea during studies focused on the isolation of exopolysaccharide-producing bacteria. Rhizosphere soil (10 g) of A. sinensis was dispersed by sonic oscillator (Vivra cell VCX750; Sonics) for 40 s at 30 W in 90 ml sterilized water. The procedure was carried out aseptically. The strain was isolated by diluting a sample in sterile water, plating on potato dextrose agar (PDA) medium (Difco) followed by aerobic incubation at 28 u C for 5 days. Numerous light beige mucous colonies were formed on PDA and the strain was subsequently purified by plating on PDA medium at 28 u C for 5 days and maintained on R2A medium (Difco, USA), which prevented the production of high amounts of mucus around the colonies. The strain was stored at 280 u C with 20 % (v/v) glycerol. To characterize strain DRP 35 phenotypically, the isolate was routinely grown aerobically on R2A at 28 u C and pH 7.0 for 5 days, except where indicated otherwise.
The morphology of the isolate was observed by Gram staining and scanning electron microscopy and motility was observed by phase-contrast microscopy (Eclipse 80i; Nikon). For scanning electron microscopy, cells were grown on R2A agar for 14 days. Cells were washed with 0.2 M phosphate buffer (pH 7.0), fixed with 2 % glutaraldehyde for 2 h at 4 u C, post-fixed with 1 % OsO 4 for 3 h at 4 u C, dehydrated with a series of increasing ethanol concentrations and soaked in 3-methylbutyl acetate for 1 day. The prepared cells were subsequently critical-point dried in a drying unit (model HCP-2; Hitachi), sputtered with Pt/Pd (model E-102; Hitachi), and observed with a scanning electron microscope (model S24000; Hitachi). Gram staining was performed by the Hucker method (Murray et al., 1994) . Catalase, oxidase and nitrate reduction, hydrolysis of aesculin, gelatin, starch and urea, and production of indole were tested as recommended by Smibert & Krieg (1994) . The substrate utilization profile was tested in minimal media supplemented with carbon sources including gluconic acid, adipic acid, caproic acid, citric acid, malic acid and phenylacetic acid. All compounds were sterilized by filtration and were added to the minimal media at a concentration of 0.5 % (w/v). Cell suspension was performed in sterile water. Enzyme activities were tested using an API ZYM kit according to the instructions of the manufacturer (BioMérieux). To determine the optimal temperature and pH for growth of the strain, broth cultures were incubated in R2A broth at different temperatures (4, 10, 15, 20, 25, 28, 30, 37, 40 and 45 u C) and pH (pH 3.0, 3.5, 4.0, 4.5, 5.0, 5.5, 6.0, 6.5, 7.0, 7.5, 8.0, 9.0, 10.0) . The pH values of ,6, 6-9 and .9 were obtained by using citric acid/sodium citrate, Tris/HCl and glycine/sodium hydroxide buffers, respectively. NaCl tolerance was tested in R2A broth at 0, 1, 2, 3, 5 and 10 % (w/v) NaCl. Growth was monitored by turbidity at OD 600 using a spectroscopic method (model UV-1650PC; Shimadzu).
Cells of strain DRP 35
T were Gram-staining-negative, nonmotile, short rods. Colonies were circular, convex and semi-transparent and formed light beige mucous around themselves when grown for 5 days at 28 u C on R2A (Fig.  S1 , available in IJSEM Online). The strain was able to grow at 15-45 u C, at pH 3.5-7.0 and at 0-1.0 % (w/v) NaCl. Optimal growth was observed at 30 u C, at pH 6.0. Cells were catalase-positive and oxidase-negative. Other physiological and biochemical properties and enzymic activities of strain DRP 35
T were compared with those of the type strains of the other species of the genus. Strain DRP 35 T showed a range of typical phenotypic properties of members of the genus Terriglobus (Eichorst et al., 2007) . Differentiating characteristics of strain DRP 35
T from closely related type strains are shown in Table 1 and other physiological and biochemical properties are given in the species description.
Genomic DNA from strain DRP 35 T was prepared using the method described by Tomaoka & Komagata (1984) . The 16S rRNA gene was amplified by PCR with the forward primer Eubac 27F and the reverse primer 1492R (DeLong, 1992) . Direct sequence determination of the PCR-amplified DNA was carried out using an automated DNA sequencer (model ABI 3730XL; Applied Biosystems). The 16S rRNA gene sequence was aligned with the published sequences of closely related bacteria using CLUSTAL W 2.1 software (Larkin et al., 2007) . Gaps at the 59 and 39 ends of the alignment were omitted in further analyses. Phylogenetic trees were reconstructed using three different methods: the neighbour-joining (Saitou & Nei, 1987) , maximum-likelihood (Felsenstein, 1981) and maximum-parsimony (Fitch, 1971) algorithms within the MEGA5 program (Tamura et al. 2011) . Evolutionary distance matrices for the neighbour-joining method were calculated using the algorithm of the Kimura twoparameter model (Kimura, 1980) . To evaluate the stability of the phylogenetic tree, a bootstrap analysis (1000 replications) was performed (Felsenstein, 1985) . The 16S rRNA gene sequences used for phylogenetic comparisons were obtained from GenBank and their strain designations and accession numbers are shown in Fig. 1 . To determine genomic relatedness, DNA-DNA hybridization was performed using the modified method of Ezaki et al. (1989) . Probe labelling for DNA-DNA hybridization was conducted using the nonradioactive DIG-High prime system (Roche); hybridized DNA was visualized using the DIG luminescent detection kit (Roche); the level of DNA-DNA relatedness was quantified using a densitometer (Bio-Rad).
The almost-complete 16S rRNA gene sequence (1440 bp) of strain DRP 35 T was obtained and used for initial BLAST searches in GenBank and phylogenetic analysis. The identification of phylogenetic neighbours and calculation of pairwise 16S rRNA gene sequence similarity were achieved using the EzTaxon-e server (http://www.eztaxone.ezbiocloud.net/; Kim et al., 2012) . Phylogenetic analysis based on the maximum-parsimony algorithm revealed that strain DRP 35 T formed a distinct and stable phyletic line within the genus Terriglobus showing .70 % bootstrap value and was separated from the other type described genera of the phylum Acidobacteria. (Fig. 1) . 16S rRNA gene sequence similarity with the other species of the genus Terriglobus was in the range from 97.2 to 97.0 %. Neighbour-joining and maximum-likelihood methods resulted in highly similar tree topologies, forming a distinct phyletic line within the genus Terriglobus ( Figs S2 and S3) ; only maximum-parsimony results are shown. The DNA-DNA hybridization relatedness values between strain DRP 35 T and the type strains of the other species of the genus Terriglobus. Strain DRP 35
T was used to produce the labelled probes for DNA-DNA hybridization, T. saanensis SP1PR4 T and T. roseus KBS63 T , were 24.6 and 17.2 %, respectively.
For polar lipid and fatty acid analyses, cells were cultured on R2A at 28 u C and pH 7.0 for 5 days. Cellular fatty acids were extracted and analysed by GC (6890N; Agilent Technologies) pH ,4 according to the standard protocol of the Sherlock Microbial Identification System (version 4.5; MIDI database TSBA40 4.10). For the analysis of quinones and polar lipids, cells were harvested in the late-exponential phase and freeze-dried. For polar lipid analysis, the cellular lipids were extracted twice, washed and hydrolysed with 0.5 M NaOH. Polar lipids were separated on silica gel plates (10610 cm) by TLC and were analysed according to the methods described by Minnikin et al. (1984) . To detect spots and their colour reactions, 5 % ethanolic molybdatophosphoric acid, Dittmer's reagent, ninhydrin solution and a-naphthol reagent were used for all lipids, phospholipids, aminolipids and glycolipids, respectively. Isoprenoid quinones were extracted and analysed by HPLC (SPD-10AV; Shimadzu), as described by Collins & Jones (1981) . Isolation of DNA (Saito & Miura, 1963) and determination of the DNA G+C contents were performed by HPLC (SPD-10AV; Shimadzu), as described by Mesbah et al. (1989) .
Major fatty acids in strain DRP 35 T were iso-C 15 : 0 (51.2 %), C 16 : 1 v7c (36.7 %) and C 16 : 0 (3.1 %). These are common characteristic features of members of the genus Terriglobus. The high percentage of iso-C 15 : 0 and relatively low percentage of C 16 : 1 v7c and C 16 : 0 distinguished strain DRP 35
T from the type strains of the other species of the genus Terriglobus ( Table 2 ). The predominant isoprenoid quinone of strain DRP 35
T was menaquinone-8. Polar lipids of DRP 35 T comprised phosphatidylethanolamine, unidentified aminophospholipid and unknown phospholipids (Fig. S4) . The G+C content of the DNA of strain DRP 35 T was 62.1 mol%.
The characteristics that differentiate strain DRP 35 T from the type strains of the other species of the genus Terriglobus 
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Strain DRP 35 T (JN543507) Fig. 1 . Maximum-parsimony tree based on 16S rRNA gene sequences of strain DRP 35 T and related type species of the genus Terriglobus and the other type species of the phylum Acidobacteria. Bootstrap values, expressed as a percentage of 1000 replications, are given at branching points when .50 %. Filled circles at nodes indicate generic branches that were also recovered by using neighbour-joining and maximum-likelihood algorithms. Bar, 50 substitutions per nucleotide position.
are summarized in T could be clearly discriminated from the other two type species of the genus Terriglobus based on the levels of DNA-DNA relatedness (Stackebrandt & Goebel, 1994; Rosselló -Mora & Amann, 2001; Stackebrandt et al., 2002; Stackebrandt & Ebers, 2006) .
Therefore, on the basis of the results of this polyphasic taxonomic study, we propose that the new strain represents a novel species of the genus Terriglobus, for which the name Terriglobus tenax sp. nov. is proposed, with the type strain DRP 35 T .
Description of Terriglobus tenax sp. nov.
Terriglobus tenax (ten9ax. L. masc. adj. tenax sticky, holding firm, referring to the organism's viscous colonies).
Cells are Gram-staining-negative, non-motile, short rods, 0.4-0.560.8-0.9 in size. Colonies are circular, convex, semi-transparent and produce light beige mucous on R2A after 5 days of incubation at 28 u C. Growth occurs at 15-45 u C (optimally at 30 u C), pH 3.5-7.0 (optimally at pH 6.0) and 0-1.0 % (w/v) NaCl. iso-C 15 : 1 H/C 13 : 0 3-OH 0.5 --*The summed feature (C 16 : 1 v7c/iso-C 15 : 0 2-OH) was considered to represent C 16 : 1 v7c by GC-MS data. GC-MS data for this summed feature (C 16 : 1 v7c/iso-C 15 : 0 2-OH) indicated that in all species of the phylum Acidobacteria subdivision 1, C 16 : 1 v7c was a dominant fatty acid and that iso-C 15 : 0 2-OH was not (Sinninghe Damsté et al., 2011) .
